Endotoxin potentiates ozone-induced pulmonary chemokine and inflammatory responses.
Urban air consists of a combination of environmental pollutants. Recent studies have suggested that normally innocuous doses of a particular pollutant may be rendered more toxic to the lung if primed by earlier events. Pulmonary inflammation has been observed in humans and in many animal species after endotoxin and ozone exposures. The present study was designed to test the hypothesis that inhalation of low levels of endotoxin following ozone exposure will potentiate ozone-induced lung injury. We exposed 8-week-old C57BL/6J mice to 1 ppm ozone for 24 hours; inhalation of low-dose endotoxin (37.5 EU) for 10 minutes; or 1 ppm ozone immediately followed by endotoxin inhalation (37.5 EU). The mice were examined 4 or 24 hours post exposure. After 24 hours of recovery, significant increases were measured in bronchoalveolar lavage (BAL) fluid levels of protein and lavageable polymorphonuclear neutrophils (PMNs) after coexposure to ozone followed immediately by endotoxin inhalation as compared to exposures individually. Messages encoding macrophage inflammatory protein (MIP)-1beta, MIP-1alpha, MIP-2, monocyte chemoattractant protein (MCP)-1, interleukin (IL)-1alpha, IL-1beta, IL-1Ra, IL-6, and Macrophage Migration Inhibitory Factor (MIF) were significantly elevated 24 hours post ozone followed by endotoxin as compared to exposure to ozone or endotoxin individually. These results demonstrate that preexposure to ozone, which primarily attacks the epithelium, can cause sensitization to a secondary stimulus through a mechanism that culminates in a greater and prolonged onset of inflammatory cell recruitment, pulmonary edema, and increased expression of chemokine and cytokine messages.